This thesis examines the relationship between socioeconomic status (SES) and the amount of outdoor time in public elementary schools in Portland, Oregon. "Outdoor time" is defined as the percentage of the school day spent at recess. SES is determined based on the percentage of children at each school who receive free or reduced price lunch. Schools with a higher percentage of students who receive free or reduced lunch are considered lower SES than schools with a lower percentage of students who receive free or reduced lunch. A review of the current literature provides evidence that time spent outdoors has a positive effect on children's social skills, ability to concentrate, self-esteem, health and development, whereas low SES is linked to poor literacy, poor health, and behavior problems. Data regarding the frequency and duration of recess, PE, field trips, and school gardens for each of the elementary schools was collected and analyzed. The results of this study indicate that higher SES elementary schools spend more time outdoors than low SES schools. Because SES correlates to academic achievement, children who attend high-poverty schools are already at a disadvantage and a lack of outdoor time amplifies this problem. This study proposes that the Portland Public School system address the inequity regarding school outdoor time and its relationship with SES in order to regain equity between schools and achieve its goal for every student to, "[…] meet or exceed academic standards and
Introduction
My thesis question is: What is the relationship between socioeconomic status and the amount time spent outside at Portland public elementary schools?
The majority of school children receive their education indoors and many children often spend after school time indoors as well, due to increasing access and use of virtual devices such as TVs, cell phones, and computers. Although these computer games and TV shows can sometimes be educational and help children develop, they are " […] limited by the mind of the human who created the game. In a tree, a woods, a field, a mountain, a ravine, a vacant lot, the number of loose but related parts is unlimited," (Louv, 2011) . Some studies have also found that " […] the reduction in outdoor play and in getting around on foot seriously affects children's physical and psychological development and well-being (Prezza et al., 2005) . Obesity, attention disorder, and depression are only some consequences of the disconnection between children and nature, summarized by Richard Louv (2006) as 'nature-deficient disorder,'" (LindemannMatthies, 2011). Nature-deficient disorder is a growing concern for the health of children and adults and is of particular interest to counselors and educators. In his books Last Child in the Woods and The Nature Principle, Richard Louv argues that the outdoors provides an opportunity for children to explore and develop in an environment that engages all their senses and leaves questions unanswered, allowing for creativity, spontaneity, and imagination. Where better to gain these skills than at school? OUTDOOR TIME IN PORTLAND ELEMENTARY SCHOOLS Most parents and schools want to provide children with an education that helps prepare them for life. This study aims to help schools achieve this goal by examining the relationship and equity between the amount of time spent outdoors and socioeconomic status of Portland public elementary schools. The goal of Portland Public Schools is that: "By the end of elementary, middle and high school, every student by name will meet or exceed academic standards and will be fully prepared to make productive life decisions," (Portland Public Schools -About Portland Public Schools, 2014) . Research in the fields of education, public health, and psychology, suggests a positive correlation between spending time outdoors and the health and development of children. For example, several European forest school studies have found that, when children learn at the outdoor forest school, they have improved confidence, social skills, self-esteem and physical health (Lindemann-Matthies, 2011 , Swarbrick, 2004 . These skills support Portland public schools' mission to prepare children "to make productive life decisions."
In his book Last Child in the Woods, Louv states that, "in The Human Relationship with Nature, Peter Kahn points to the findings of over one hundred studies that confirm that one of the main benefits of spending time in nature is stress reduction," (2008) . For example, a 2003 study performed by Nancy Wells and Gary Evans found that "the effect of stressful life events on children's psychological distress varies as a function of the amount of nearby nature to which the children are exposed. Specifically, the impact of stressful life events on psychological distress is weaker under conditions of high nature than under low nature conditions," (2003) . School children who are better able to manage stress will have improved health and ability to learn. The variability in the amount of time spent outdoors at different elementary schools in Portland will reflect a possible inequity among the opportunity for students at different schools to relieve stress and improve their ability to learn. OUTDOOR TIME IN PORTLAND ELEMENTARY SCHOOLS Although outdoor time enhances positive child development, low socioeconomic status (SES) does the opposite. Low SES is linked to poor literacy, poor health, and behavior problems (Buckingham, Wheldall, & Beaman-Wheldall, 2013) . Based on the evidence that nature has a positive effect on health and behavior, children of lower SES may benefit from more time outdoors. A 2008 examination of elementary school recess trends since the enactment of No Child Left Behind found that, "While most children, regardless of location, continue to get recess on a regular basis, children who attend high-minority, high-poverty, or urban [elementary] schools are far more likely than other children to get no recess at all," (Barth, 2008) . Because socioeconomic status correlates to academic achievement, children who attend high-poverty schools are already at a disadvantage and a lack of outdoor time amplifies this problem (Sirin, 2005) .
This thesis reviews literature regarding outdoor education and the opportunity that spending time outside provides for children to develop the skills to grow, learn and contribute positively to society. This study also examines ways in which Portland public schools currently incorporate outdoor time into the school day. The study further examines inequalities in the amount of outdoor time between Portland elementary schools and its relationship to socioeconomic status. For the purposes of this study "outdoor time" is defined as the percentage of the school day spent at recess. Although recess is not always spent outdoors, and students may perform other activities outside during the school day, recess was chosen to represent outdoor time due to its consistency between schools and its ability to be measured in minutes.
Socioeconomic status was measured as the percentage of students at each school who receive free or reduced price lunch. Schools with a higher percentage of students who receive free or reduced price lunch are considered lower SES than schools with a lower percentage of students who receive free or reduced price lunch. Data regarding recess, PE, field trips, socioeconomic 6 OUTDOOR TIME IN PORTLAND ELEMENTARY SCHOOLS status and school gardens was collected and analyzed for 58 of the 61 Portland public elementary schools.
Hypothesis
My hypothesis is that outdoor time differs between Portland public elementary schools and that students at schools of lower socioeconomic status spend less time outside during the school day than students at higher socioeconomic status schools.
Literature Review
Unlike television, nature does not steal time; it amplifies it. -Louv, 2008 In a world that is becoming increasingly virtual, there is growing interest in the fields of education, health, and psychology on the effects of nature on the human mind. The historical discourse on nature and the outdoors provides strong evidence for the positive effects of outdoor education on children's self-esteem, social skills, ability to focus, imagination, ability to handle stress and overall well-being (Jarrett, 2013; Lindemann-Matthies, 2011; Louv, 2008; Sallis, 1999; Swarbrick 2004; Wells, 2003) . The growing disconnect between children and nature has gained attention from Richard Louv's books The Nature Principle and national bestseller Last Child in the Woods, which provide an extensive analysis of the decrease in the amount of time children spend outdoors and its negative effects on their social, physical, emotional, and spiritual health and well-being. In these books Louv analyzes numerous studies, some of which this literature review will discuss, and he argues that "a reconnection to the natural world is fundamental to human health, well-being, spirit, and survival," (Louv, 2011) . He coins the term "nature-deficit disorder, not as a medical diagnosis, but as a way to describe the growing gap between children and nature," (Louv, 2011) . OUTDOOR TIME IN PORTLAND ELEMENTARY SCHOOLS "Outdoor learning increases attention span, enhances memory, reduces stress, improves mood and opens the mind to greater activity," (Randall, 2012) . For example, "Studies have found that post-surgical patients recover more smoothly when they can view trees through their hospital windows; that public housing residents enjoy stronger social bonds, less violence, and (among girls) greater concentration, impulse control, and delayed gratification when there are trees near their apartments; and that in neighborhoods with trees, newborns are less likely to be small for gestational age, children are less prone to become overweight, and elders live longer," (Frumkin, 2013) . Another study entitled Self-esteem and successful interaction as part of the forest school project by Nick Swarbrick, Glynnis Eastwood and Kris Tutton, found that forest education, in which the classroom is located in a natural setting, encourages children in problemsolving. The "reality" of the outdoor problems children solve can raise their self-esteem and "this in turn helps them to better manage their own behaviour, and to make more proactive life choices," (Swarbrick, 2004) . Outdoors, younger children learn to explore, which can provide valuable skills for navigating the world with courage as they grow older. Self-esteem can be threatened by the idealization of figures in the media or advertisements that tell children that if they use a different product or change something about their appearance they will be better people. According to this study, nature provides a self-esteem booster and may provide a way for schools to counteract some of the negative self-imagery that children receive from the media. In addition, increased self-esteem may lead to increased test taking abilities of students.
Spending time outdoors during school is also beneficial to students with kinesthetic learning styles and seems to help "[…] boys in particular, reach their potential," (Swarbrick, 2004) . Outdoor education can lend itself more readily to the needs of many different types of children and help them learn due to its engagement of multiple senses and physical engagement 8 OUTDOOR TIME IN PORTLAND ELEMENTARY SCHOOLS and interaction with other species. Howard Gardner's theory of multiple intelligences includes naturalistic learners who are, "Often interested in nurturing and exploring our environment, […] [and] highly aware of even subtle changes to their surroundings," (Randall, 2012) . Spending time outdoors supports the naturalistic learner's ability to reach their full potential and contribute to society because, "Which intelligences thrive and grow depends on what is valued and nurtured by those around us," (Randall, 2012) .
Similarly, traditionally 'bad-learners' or 'bad-children' may do better in school if they are put in an environment that is more receptive of their actions. Nature responds to our actions in a form that is non-judgmental. The 2004 Swarbrick study found that forest education increases "[…] confidence, and positive participation from disruptive children." School can have great effects on self-esteem and confidence, especially for children who consistently fail. "The Executive Summary of Excellence and Enjoyment (DfES, 2003) states that, 'Primary education is about children experiencing the joy of discovery, solving problems, being creative, developing self-confidence as learners and maturing socially and emotionally' -all central themes of the forest school projects," (Swarbrick, 2004) . Forest school education is conducive to the learning environment if there green space is accessible to the students as well as teacher interest. "He [Richard Louv] coined the term 'nature-deficit disorder' to describe the human costs of alienation from nature listing: diminished use of senses, attention difficulties, and higher rates of physical and emotional illness," (Randall, 2012 (Lindemann-Matthies, 2011 ). The study found that students were more focused, open, and social in the forest. All of these qualities are encouraged in a school setting where children are prepared for adulthood and learn to interact with other people and the world around them. This study contributes to the field of environmental health because it describes a relationship between school and nature and the effects of nature on child behavior. The study found that, "teachers who learned about forest education during pre-service education were more likely to conduct it." This suggests that forest education, or any type of training regarding ways to educate children outdoors, should be incorporated into teacher training if schools want teachers to take their classes outdoors more often. The study also found that "Bad weather, parents, the educational system, and the workload were no obstacles to forest education, nor was the forest perceived as more dangerous than the classroom or schoolyard." This suggests that 'bad weather,' or the Portland rain, is not an obstacle to incorporating forest education or more outdoor time in Portland schools. The study found that maintaining discipline and rituals were important to teachers and that "setting clear rules was regarded as important." Outdoor education trainings may lead instructors to be more inclined to take their students outdoors and provide children with the benefits of spending time outdoors during school.
Spending time in nature acts as a buffer to children's vulnerability to stress. A 2003 study by Wells found that "the impact of stressful events on psychological distress is weaker under conditions of high nature than under low nature conditions." Children who spend more time outdoors during school are better able to psychologically deal with stressful events, but those with the highest levels of stress have less opportunities to go outdoors due to shortened or eliminated recess time. A 2008 examination of elementary school recess trends since the OUTDOOR TIME IN PORTLAND ELEMENTARY SCHOOLS enactment of No Child Left Behind found that, "While most children, regardless of location, continue to get recess on a regular basis, children who attend high-minority, high-poverty, or urban [elementary] schools are far more likely than other children to get no recess at all," (Barth, 2008) . Because socioeconomic status correlates to academic achievement, children who attend high-poverty schools are already at a disadvantage in their ability to succeed in school, and a lack of outdoor time at recess only amplifies this problem (Sirin, 2005 English-speaking countries," (2013) . They also note that, "A socioeconomic gradient to child health has been found in numerous studies; child health scores decline with SES." And, "The AEDI [Australian Early Development Index] shows that the proportion of children assessed as developmentally vulnerable on the 'emotional maturity' domain (which includes sociability, anxiety, aggression, hyperactivity and inattention) increased as SES decreased," (Buckingham, Wheldall, & Beaman-Wheldall, 2013 ). Low SES is linked to poor literacy, poor health, and behavior problems. Based on the evidence that nature has a positive effect on health and behavior, children of lower SES may benefit from more time outdoors.
As our society spends less time outdoors, our use of antipsychotic drugs has increased. experiences can relieve some of the everyday pressures that may lead to childhood depression," OUTDOOR TIME IN PORTLAND ELEMENTARY SCHOOLS (Louv, 2008) . He mentions, "in The Human Relationship with Nature, Peter Kahn points to the findings of over one hundred studies that confirm that one of the main benefits of spending time in nature is stress reduction," (Louv, 2008) . Louv suggests that children who are deprived of time in nature are also deprived of a coping mechanism for depression. Taking children outdoors during the school day is an inexpensive way for Portland elementary schools to help reduce or prevent childhood depression and the growing need for psychotropic drugs.
Outdoor education can provide children a sense of self and help them create their own identity. Ruth Wilson, in her article Becoming whole: Developing an ecological identity, describes how outdoor education allows teachers to give children the chance to develop an "ecological self […] described as an individual's connections with and attitudes toward the natural environment. She notes that "the child with a positive ecological identity has a sense of belonging in knowing that he or she is a part of nature versus separate from it, a sense of wonder in being in touch with what is beautiful and awe-inspiring in the natural world, and a sense of security […] ." She lists eight ways in which "teachers can promote a positive ecological self in young children" and many involve physically spending time outdoors. Children are a part of the world around them, but the connections to the world and a greater understanding of our interconnectedness and dependence on nature, may be difficult for children to understand without being able to spend time outdoors and observe nature. The responsibility of educators, and the need for schools to provide children with outdoor experiences, is increasing as urbanization increases and children spend more time in the virtual world of technology (Wilson 2011) . Without access to the outdoors as a child, an adult may have an impaired ability to lead a healthy lifestyle because so much of our physical and mental health is dependent on the world around us and our connection to nature (Louv, 2011) . OUTDOOR TIME IN PORTLAND ELEMENTARY SCHOOLS Evidence regarding Wilderness Therapy suggests that nature helps prepare people to make positive life decisions. Wilderness Therapy allows clients to learn how to cope with life's problems by practicing solving problems in the wilderness, where the environment provides natural consequences to clients' choices (Hill, 2007) . In his study of Wilderness Therapy as a Treatment Modality for At-Risk Youth, Hill discusses the importance of group therapy and reflection in nature. Hill describes Wilderness Therapy as a treatment option for youth who are at risk for mental illness and finds that it empowers youth by focusing on "the attainment of physical trust before the development of emotional trust".
In an article for the Nature Action Collaborative for Children, Wilson describes the importance of positive relationships for child development. She states that, "An emotionallyhealthy child has a positive relationship with self, in that he or she views self in a positive way.
A socially-healthy child has positive relationships with others, including peers and adults in a diverse society. An ecologically-healthy child has a positive relationship with nature which includes understanding, appreciating, and respecting the natural world and his or her place in this world," (Wilson, 2011) . Numerous studies and literature suggest that spending time outdoors contributes positively to each of these relationships and has a positive effect on academic achievement (Jarrett, 2013; Lindemann-Matthies, 2011; Louv, 2008; Sallis, 1999; Swarbrick 2004; Wells, 2003) . In R. S. Ulrich's proceedings of the 2 nd Annual International Congress on Design and Health, June 2000, as cited in Randall, 2012 , "There is a strong body of research confirming that direct contact with nature increases mental health and psychological and spiritual development. Benefits include stress reduction, a sense of coherence and belonging, improved self-confidence and self-discipline, and a broader sense of community," (Randall, 2012) . Selfconfidence, self-discipline, and a sense of community are all fundamental traits for schools to 13 OUTDOOR TIME IN PORTLAND ELEMENTARY SCHOOLS cultivate in children, in order to prepare them, "to make productive life decisions," (Portland Public Schools -About Portland Public Schools, 2014).
Recess is the only time of the school day which is scheduled daily outdoor time.
According to the PPS website, most of the elementary school recesses are 20-35 minutes long and are scheduled once during the school day for K-5 th graders (although many teachers can take their classes outdoors at their own discretion) (Portland Public Schools, 2013 (Jarrett, 2013) . Recess contributes positively to children's health, development, and ability to be successful learners, due to the benefits of being outdoors, the opportunity for children to play freely, and the greatest opportunity during the school day for children to be physically active (Jarrett, 2013) . Children who have less recess are at greater risk for inactivity due to decreased outdoor time and decreased opportunity for physical activity.
"Experimental research has found that children were less active after school on days when they had no recess and PE classes in school, suggesting that inactivity breeds inactivity," (Jarrett, 2013) . Unfortunately, there is inequity in the amount of recess, if any, that children receive. A 2002 U.S. national sample of elementary school teachers, "found that 79% had recess. But only 61% of the African American students and 75% of other minority students had recess compared to 85% of white students. Also, only 56% of those living below the poverty line had recess compared to 83% of those above the poverty line," and "Although cause and effect cannot be assumed, the ethnic groups with the highest incidence of childhood obesity are also the groups least likely to get recess," (Jarrett, 2013) . This study examines inequities in the amount of recess OUTDOOR TIME IN PORTLAND ELEMENTARY SCHOOLS and time spent outdoors in Portland public elementary schools. This review of the current literature suggests that students at schools with less outdoor time are at a disadvantage with regards to development of social skills, ability to concentrate, ability to handle stress, and the opportunity to be physically healthy.
The Portland public school district performance auditor defines instructional time as, "The number of hours students spend in class -'seat time'. Instructional time does not include lunch, recess, or other non-instructional activities," (Tracy, 2007) . Schools receive pressure to increase instructional time yet 'seat time' disregards all of the learning and physical and social development that occurs when children are not in their seats, when they are outdoors running around. Although schools are under pressure to increase instructional time, which does not include recess, a "2-year health-related school physical education program on standardized academic achievement scores […] assessed in 759 children" found that "Despite devoting twice as many minutes per week to physical education as Controls, the health-related physical education program did not interfere with academic achievement. Health-related physical education may have favorable effects on students' academic achievement," (Sallis, 1999) . This evidence suggests that recess should be included as 'instructional time' due to its possible favorable effects on students' academic achievement. outside for 15 minutes so they can burn off steam," (Alvarez, 2004) . This evidence suggests that the addition of more outdoor breaks throughout the school day may enhance academic OUTDOOR TIME IN PORTLAND ELEMENTARY SCHOOLS achievement, although other variables may affect this correlation, such as culture and socioeconomic status.
In Last Child in the Woods Louv quotes James Sallis who, "For years, […] has been studying why some children and adults are more active than others.
[…] 'Based on previous studies, we can definitely say that our best predictor of preschool children's physical activity is simply being outdoors,' says Sallis, 'and that an indoor, sedentary childhood is linked to mentalhealth problems," (Louv, 2008) . Sallis' research provides evidence that outdoor time is beneficial to healthy child development and that disparities between the amounts of time that children spend outdoors could have long term consequences for their health.
Current research suggests that recess and outdoor time is optimal when conducted in a natural environment. Adam Bienenstock, in his article Making the Case for Natural Playgrounds, argues that, "By adding nature to your playground, the 'A' type child naturally calms down and collaborates. The other 60% have an activity that they can excel at while enhancing their gross and fine motor skills at their own pace," (2010). He mentions, "A study by
Danner in 1991 showed that as much as 60% of unsupervised children in a traditional playground are completely sedentary. Fjortoft and Sageie's playground study in 2004 showed a direct positive correlation between the number of natural features (trees, hills, grass, sand, water, et cetera) and the amount of gross motor activity with children," (Bienenstock, 2010 ).
Bienenstock suggests that outdoor time is optimal for child health and development when nature is included in the playground. This suggests that Portland elementary schools with more natural features in their playgrounds provide students with the most benefits when their students spend time outdoors. OUTDOOR TIME IN PORTLAND ELEMENTARY SCHOOLS
The outdoor classroom offers instructors the opportunity to include outdoor time as 'instructional time' while still obtaining the benefits of the outdoors on child learning and development. "As a mini-ecosystem, the 'outdoor classroom' fosters the use of systems thinking and emphasizes the interconnectedness of all things. Through exposure to the intricate web of life, students come to understand that complex natural and societal systems often require holistic rather than linear solutions.
[…] Integrating the use of outdoor learning into the curriculum begins to balance digital learning and starts to cure nature deficit disorder," (Randall, 2012) .
Randall also suggests that, "Emersion in the outdoors makes learning a multi-sensory experience.
By engaging in senses of touch, smell, hearing, taste, and seeing, students retain an intimate physical memory of activities that are long lasting and synergistic," (2012). Spending time outdoors during school allows children to develop and strengthen more of their senses as well as improve concentration.
Portland is a metropolitan area and most children in Portland do not have as much access to the outdoors as rural children. "In an urban setting, where barren treeless spaces are more common and the amount of nature is more variable, it is possible that nature might play a stronger role as a moderator of stress or adversity," (Wells, 2003) . For this reason, it is partly the responsibility of the city and the school system to ensure that the children of Portland receive access to outdoor learning to "increases attention span, enhances memory, reduces stress, improves mood and opens the mind to greater activity," (Randall, 2012) . The goal of Portland Public Schools is that: "By the end of elementary, middle and high school, every student by name will meet or exceed academic standards and will be fully prepared to make productive life decisions," (Portland Public Schools, 2014) . The studies and articles presented in this literature review that discuss the positive correlation between spending time outdoors and child OUTDOOR TIME IN PORTLAND ELEMENTARY SCHOOLS development, health and ability to handle stress, suggest that outdoor education is necessary in order to achieve the goal of Portland Public Schools. Improved self-esteem, social skills, ability to focus and imagination of children who attend forest schools in the above studies, are all qualities that are important in achieving the goal of preparing children "to make productive life decisions," (Portland Public Schools, 2014; Lindemann-Matthies, 2011 , Swarbrick, 2004 .
Although Oregon has no state policy regarding general physical activity requirements, Garden work is a way to connect humans to where we come from (our body depends upon the consumption of food that grows in the Earth) and also connect us to where our body 
Methodology
This study examines inequalities in the amount of outdoor time between Portland elementary schools and its relationship to socioeconomic status. For the purposes of this study "outdoor time" is defined as the percentage of the school day spent at recess. Although recess is not always spent outdoors, and students may perform other activities outside during the school day, recess was chosen to represent outdoor time due to its consistency between schools and its ability to be measured in minutes. Socioeconomic status was measured as the percentage of students at each school who receive free or reduced price lunch. Schools with a higher percentage of students who receive free or reduced lunch are considered lower socioeconomic status than schools with a lower percentage of students who receive free or reduced lunch.
Schools with a low percentage of students receiving free or reduced price lunch are considered more affluent and are considered higher socioeconomic status. Data regarding recess, PE, field trips, socioeconomic status, and school gardens was collected and analyzed for fifty-eight Information regarding school outdoor time was gathered by calling the schools and asking for information regarding the frequency and duration of recess, PE, and school garden time. In order to acquire further information regarding the amount of time spent outside and outdoor opportunities provided in the classroom, a representative group of forty teachers were contacted via email. Five schools from each of the socioeconomic status groups were chosen at random, and two randomly chosen teachers from each of these schools (one K-2 nd grade teacher and one 3 rd -5 th grade teacher) were sent an email which included the following two questions: OUTDOOR TIME IN PORTLAND ELEMENTARY SCHOOLS
1) Approximately how often do you take your students outside each week? (How many times and for how long?) 2) What types of outdoor opportunities do you provide your students? (Please include field trips, outdoor school, garden work, outdoor play breaks, etc.)
A follow-up email was sent to the teachers who failed to respond to the first email after ten days.
Outdoor time was measured as the percentage of the school day spent outside at recess.
Further data regarding PE, school gardens, and field trips, as well as personal responses from teachers, were also examined and discussed. A scatterplot graph of outdoor time versus the socioeconomic status of each school was created to analyze the data, and a line of best fit and R 2 value were used to determine the relationship between outdoor time and socioeconomic status of Portland public elementary schools. Table 1 displays the data collected regarding length of school day, length of recess, additional outdoor opportunities (PE and school gardens), and percentage of students receiving free or reduced price lunch for fifty-eight of the sixty-one Portland public elementary schools (see Appendix A). This results in a 95% response rate. The schools MLC, Abernethy, and
Results
Odyssey at Hayhurst, were not included in the data table due to insufficient data. Eight of the forty representative teachers who were sent an email survey, responded with information regarding outdoor time specific to their students, resulting in a 20% response rate for additional data. These responses are included as additional data and can be found in Appendix B. decreases. In other words, the schools with less students who receive free or reduced price lunch tend to spend more time at recess than do the schools with a higher percentage of students who receive free or reduced price lunch. The R 2 value of 0.1279 indicates that, although there is some 25-50% of students at blue schools receive free or reduced price lunch, 51-75% of students at white schools receive free or reduced price lunch, and >75% of students at red schools receive free or reduced price lunch (corresponds to lower socioeconomic status). The radius of the circle around each school correlates to the amount of outdoor time at the school: the bigger the circle, the higher the percentage of the school day is spent at recess. Schools about which no outdoor time data was available are represented by a numbered point on the map but lack a circle. The lowest SES schools tend to be located in NE and on the outskirts of SE Portland. The schools with the most outdoor time tend to be green and blue, suggesting that schools with higher socioeconomic status (less than half of the students receive free or reduced price lunch) receive more outdoor time. Although socioeconomic status differences clearly occur in different parts of Portland, the variability in outdoor time is more difficult to identify in the representation on the map.
OUTDOOR TIME IN PORTLAND ELEMENTARY SCHOOLS
The survey responses did not reveal any significant trend but were supportive of the data in Table 1 . Responses were received from at least one school in every socioeconomic group except for the schools with >75% of students receiving free and reduced price lunch. Five of the eight teachers who responded reported taking their classes on field trips throughout the year and four of the schools reported using the school garden. Two schools with 51-75% of students on free and reduced price lunch and one school with <25% of students on free and reduced price lunch did not report any field trips. Four of the eight teachers reported that their class spends time outside in the school garden. recesses are up to the teacher's discretion suggesting additional variability to the data, as well as variability between classrooms at the same school. Inaccurate reporting is the most significant limitation to the study. Another limitation to this study is a lack of individual teacher contact.
Discussion OUTDOOR TIME IN PORTLAND ELEMENTARY SCHOOLS
Additional resources to contact more teachers individually regarding outdoor time are needed in order to obtain more accurate data.
The data suggests that there is inequality between schools regarding outdoor time.
Students at schools with less outdoor time may be at a disadvantage for their ability to learn and develop physical, social, and mental well-being. This proposition is based on previous studies and research presented in my literature review which demonstrate the positive relationship between outdoor time, education, child development and health (Jarrett, 2013; LindemannMatthies, 2011; Louv, 2008; Sallis, 1999; Swarbrick 2004; Wells, 2003 Most other recesses or breaks are up to the teacher's discretion (see Appendix A). Although some instructors take their students out for additional recesses, the majority of email survey responses indicate that students go outdoors for recess less than 30 minutes per day. One instructor stated that, "My students have recess daily. Two times throughout the day. Lunch recess and an afternoon recess. Lunch recess is 20 min and same for afternoon recess. It is important they always get a break," (Duniway Elementary School, 4 th grade, 2014). The body of research presented in the literature review suggests that these breaks may be undervalued by Portland Public Schools and that breaks offer a valuable opportunity for children to learn, activate their senses, and play outdoors without "interfere[ing] with academic achievement," (Sallis, 1999) .
OUTDOOR TIME IN PORTLAND ELEMENTARY SCHOOLS
The map in Fig. 2 examines the data in regards to physical location of the schools in
Portland. There is a distinct difference in the location of schools with over 50% of the students who receive free and reduced price lunch and schools with less than 50% of the students who receive free and reduced price lunch. Schools in NE and Far East Portland tend to be of lower socioeconomic status. Socioeconomic status correlates positively to academic achievement suggesting that lower SES students schools that have less outdoor time are at an even greater disadvantage compared to students at schools with more outdoor time (Sirin, 2005) .
The schools with less outdoor time may be at a further disadvantage if they are located in areas of Portland where there is less access to green space and public parks. The negative effects of a lack of outdoor time for students may be exacerbated if the students also live in an area in which they are unable to spend time outdoors after school. Students of low SES are most vulnerable to the disadvantages that a lack of outdoor time provides due to the higher stress that impoverished communities face and the increased prevalence of childhood obesity (Jarrett, 2013; Wells, 2003) . Students who live in areas of Portland that lack access to green space may benefit from extra outdoor time during school and several studies have examined ways in which outdoor time can be added to enhance student success.
"A simple first step can be to literally move the classroom outdoors. Just being in nature through passive absorption, feeling the breeze, listening to the birds, our attention span enlarges.
Stress levels lower and we can focus even on a traditional lecture delivery more easily," (Randall, 2012) . If teachers were provided with more information and training regarding the benefits of outdoor education to child development and achievement, they might be more During the collection of data for this study, several sources mentioned that students spend time outdoors during Playworks (see Appendices A and B). Playworks provides students with a structured recess (Mallonee, 2011) . Studies regarding Playworks found that, "Playworks promoted an organized and structured recess by teaching students a variety of games, tools for conflict resolution, inclusive language and positive messaging, all of which reportedly led to improved student engagement and reductions in conflict at recess. Teachers and principals linked 29 OUTDOOR TIME IN PORTLAND ELEMENTARY SCHOOLS these changes to a physically and emotionally safer recess environment for students," (Mallonee, 2011) . Playworks leads teachers to be more inclined to take their students outdoors to recess because, "as three-quarters reported in the teacher survey, Playworks reduced their stress levels while on yard duty," (Mallonee, 2011) outside but it will be in the classroom when we cannot go outside." More training and information for teachers regarding the benefits of outdoor time for children, as well as the expansion of programs such as school gardens and Playworks, could lead to improvements in confidence, social skills, conflict resolution, self-esteem, mental, and physical health and help prepare children "to make productive life decisions," especially among low SES schools.
The socioeconomic disparities in the provision of outdoor time in Portland, Oregon public elementary schools demonstrates an inequity that is not only an education issue, but also a public health concern. The results of this study indicate that students at schools of lower socioeconomic status spend less time outdoors during school and thus miss out on the numerous benefits that outdoor education provides. 
Conclusion
The results of this study indicate that higher socioeconomic status elementary schools spend more time outdoors than low SES schools in Portland, Oregon. A review of the current literature found that time spent outdoors, especially in a natural setting, has a positive effect on children's social skills, ability to concentrate, self-esteem, health, and development, whereas low SES is linked to poor literacy, poor health, and behavior problems. Because socioeconomic status correlates to academic achievement, children who attend high-poverty schools are already at a disadvantage, and a lack of outdoor time amplifies this problem. Hopefully, as teachers, administrators, and the public become more aware of the benefits of outdoor time to child health OUTDOOR TIME IN PORTLAND ELEMENTARY SCHOOLS and development, they will increase training and support for teachers to take their classes 
